The anti-angiogenic His/Pro-rich fragment of histidine-rich glycoprotein binds to endothelial cell heparan sulfate in a Zn2+-dependent manner.
The plasma protein histidine-rich glycoprotein (HRGP), which has been identified as an angiogenesis inhibitor, binds to heparan sulfate (HS) in a Zn(2+)-dependent manner. We wished to test whether this interaction is mechanistically important in mediation of the anti-angiogenic effect of HRGP. Inhibition of angiogenesis by HRGP is exerted through its central His/Pro-rich domain, which is proteolytically released. A 35-amino-acid residue synthetic peptide, HRGP330, derived from the His/Pro-rich domain retains the inhibitory effect on blood vessel formation in vitro and in vivo, an effect dependent on the presence of Zn(2+). We now show that HRGP330 binds heparin/HS with the same capacity as full-length HRGP, and the binding is Zn(2+)-dependent. Peptides derived from the His/Pro-rich domain of HRGP downstream of HRGP330 fail to inhibit endothelial cell migration and display a significantly reduced heparin-binding capacity. An even shorter peptide, HRGP335, covering a 26-amino-acid sequence within HRGP330 retains full heparin/HS-binding capacity. Characterization of the HS interaction shows that there is a tissue-specific HS pattern recognized by HRGP335 and that the minimal length of heparin/HS required for binding to HRGP335 is an 8-mer oligosaccharide. Saturation of the HS binding sites in HRGP330 by pre-incubation with heparin abrogates the HRGP330-induced rearrangement of endothelial cell focal adhesions, suggesting that interaction with cell surface HS is needed for HRGP330 to exert its anti-angiogenic effect.